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Editor’s note: Cognition is the act of knowing, perceiving and processing information 
specifically in relation to brain functioning and mental processes. Thus cognitive learning is 
about using thinking to learn, where such thinking may be affected by external and internal 
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explain and facilitate retention and translation of clinical knowledge. The theory and its 
application are presented through a series of six concepts relevant to clinical teaching practices: 
retrieval practice; spaced learning; interleaving; self-practice; reflection; and elaboration. Each 
of these is discussed in ways that clinical teachers may apply easily in practice. In particular I 
feel that the table of strategies to integrate cognitive learning theory into clinical education will 








The scenarios in Box 1 will be familiar to learners and teaching staff in clinical education.  We frequently 
continue to rely on educational strategies, such as repetition and re-reading, that are flawed in 
promoting retention of knowledge. 
1,2
  
  As educators and teachers, we strive for better ways to help our 
learners create lasting knowledge that will translate into improved care for our patients.    
Box 1 
1. Slide after slide flashes by as the lecturer speaks about the management of inpatient hyperglycemia 
during noon conference.  You try to keep track of teaching points and realise that despite hearing and 
reading about this topic previously, you have a hard time remembering some of the key aspects of the 
material. 
2. On rounds you ask a team of students to present the case of a patient with C. difficile colitis.  As you 
listen to one learner discuss the management plan, you note that he is struggling with the salient 
aspects of the plan, despite teaching about this topic to the team yesterday.    
3. As part of the educational leadership team, you review the learners’ scores from a training 
examination and note areas of low scores in topics.  However, these topics seem to be more than 
adequately covered in teaching conferences.  Despite the repetition, it is apparent that your learners 
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In this toolbox, we discuss six key aspects of cognitive learning theory, as it relates to health professional 
education and clinical teaching.  Cognitive learning theory refers to a learning theory which focuses on 
perception and processing of information.
3
 
  In the setting of clinical teaching, this theory and its 
principles can be applied to help learners with the retention and translation of medical knowledge.   We 
provide specific examples of how to integrate these six concepts into clinical teaching practices.  
Retrieval Practice & Spaced Learning 
Memory is enhanced with active rather than passive practice.  Periodic relearning of material prevents 
the typical memory decay that we all experience.  Testing, or retrieval practice, is a well-studied and 
powerful tool to help with retention of information.
4
 Spaced learning, also called distributed learning, 
can significantly improve long-term retention without requiring additional time.
5,6
• Use questions to revisit key learning points in the clinical setting  
        
Studies demonstrate that learners recall approximately 50% more information when they test 
themselves rather than simply studying without testing.
7,8
  Testing forces one to elaborate and make 
connections to prior knowledge; ultimately, it enhances later retention, a phenomenon known as 
the testing effect.
9
• Have learners identify key learning points from the teaching or clinical session 
  This can be easily accomplished by regularly incorporating questions into a 
teaching session to reiterate and emphasise key learning points; this will have the added benefit of 
assessing learner knowledge and understanding.  These questions can be presented within case-
based scenarios that help to engage the group in discussion or by using audience response systems 
for shorter question and answer techniques.  These methods can easily be employed in a variety of 
teaching settings, such as the conference scenario described above.   
Asking learners to identify take home points or new questions that have arisen during a learning 
session employs both retrieval and reflective practice, two key aspects of cognitive learning theory.
8
  
Setting the expectation that team members will be asked to identify two key points at the end of an 
ambulatory clinic, ward rounds, or a didactic session is a powerful method to enhance lasting 
retention and foster curiosity.  In the ward round example, having the learner review two main 
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• Revisit key learning points throughout clinical rotations 
Reviewing or studying information several times with greater intervals between the events 
enhances long-term retention of knowledge and concepts. 
10,11
 
  Faculty can accomplish this by 
keeping track of key learning points and incorporating these topics into future teaching sessions as 
follow-up questions or brief case scenarios.  Didactic sessions can begin with a recap of prior 
sessions, or ward rounds can include follow-up discussions related to previous patients.  This can 
also be accomplished electronically by circulating key questions or relevant teaching points with 
learners on a regular basis.   
Interleaving 
Interleaving topics or tasks, allows learners to form links or connections to previously taught 
information, thereby facilitating retention and deeper understanding of the new material.
12
• Link new concepts with old concepts 
 
Concepts in medicine are often taught in isolation.  Diversifying the cases seen or concepts learned 
leads to stronger links in memory and enhanced transfer of information to different settings.  Asking 
learners to reflect on how the present information relates to prior learning also helps facilitate 
transfer of knowledge and interleaving of ideas.
13,14
 
  For example, asking your team on rounds how 
the management of colitis in the current patient differs from the management of a prior case of 
colitis, or from a hypothetical case in which clinical parameters would dictate a different 
management plan, allows learners to make stronger links related to this topic.    
Generation 
Learning is enhanced when an individual must generate an answer or solve a problem rather than 
having the knowledge simply provided.
15
  Generation makes the mind more receptive to new learning 
and promotes learner retention of new knowledge.
16
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It can be challenging in an environment of close supervision of learners to encourage autonomy and 
active learning.  However, it is important we continue to foster both principles.  Learners greatly 
benefit from experiential learning where they are able to consider issues and problems new to them 
and apply concepts previously learned.  In all clinical settings, learners should be encouraged to 
work through challenging scenarios, by linking previously learned concepts to the current scenario.  
Information that is readily provided to a learner is often not retained as well as information that a 
learner thinks and discovers on their own.
1
• Utilise pre-tests to promote curiosity   
  
Asking questions in advance of teaching allows gaps in knowledge to be identified and creates 
cognitive dissonance, which spurs curiosity.
17
 
  Pre-tests can take the form of clinical cases with 
open-ended questions or more discrete multiple-choice questions, which can be presented using an 
audience response system.  These pre-test questions can be re-visited throughout the session and 
the answers discussed at the conclusion of the presentation to ensure that learners have an 
understanding of the concepts.  This strategy can be employed in larger didactic settings, such as 
our noon lecture scenario, to promote learner curiosity as well as retrieval practice. 
Deliberate Self-Practice & Self-Reflection 
Evidence suggests that mindless repetition in isolation does not produce lasting results.
18
  Deliberate 
practice is a structured and focused approach to improve performance through clear learning objectives, 
focused practice, measurement of performance, and formative feedback.
19
• Direct observation & feedback of learners 
 
Deliberate practice pushes learners to reach specific goals and provides them with the necessary 
feedback to achieve these goals.
19
  This may be done in the simulation center where learners are 
practising a procedure, or it may be done in real-time while observing a learner at the bedside.  
Training programmes must invest in teaching staff who are both motivated to supervise and provide 
feedback, but also trained to give effective feedback and follow learners through their development 















This article is protected by copyright. All rights reserved 
physical examination, or counseling a patient in regards to the plan, allows for direct and timely 
feedback of the learner to help them achieve their goals.   
• Ask questions of the learners to promote self-reflection 
Throughout their careers practising health professionals must constantly reflect on what they know, 
what they don’t know, and how they can improve.  Faculty members should model this behaviour 
and ask questions to stimulate meaningful reflection.  After the learner presents his patient with C. 
difficile, consider reflective questions such as: “What do we need to know more about to better care 
for this patient?”  Encourage learners to identify uncertainty that might exist at the conclusion of a 
teaching session or a clinical encounter, and use this as a key teaching point the next time you are 
together.  
• Create time for learner reflection 
Learners are likely to benefit from dedicated time for reflection.
20–22
 
  Creating the time and space to 
carry out reflection is often overlooked due to competing demands and the pressures of time.  
Consider ending teaching sessions 5 minutes early, and have learners use this time to reflect on 
what they have learned or what questions they still have.  By providing time and permission to 
actively reflect, teachers are creating a safe space for learners to integrate their thinking, establish 
connections, and identify gaps which need to be filled.  Interactive methods such as “think, pair, 
share”, where learners think through a problem or question in pairs and then share their thoughts 
with the larger group, can be incorporated to facilitate group reflection and sharing.  Larger didactic 
sessions can employ these strategies to allow learners to solidify their learning.   
Elaboration 
Relating material to prior knowledge or to past experiences allows us to develop a deeper 
understanding of the information.
23,24
• Promote higher-order thinking of learners with “why” and “what if” questions 
  By invoking a metaphor or visual image when teaching or by 
putting a concept into our own words, we use skills of elaboration.  This form of elaboration expands 
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Pushing learners to develop a deeper understanding of new information facilitates the ability to 
apply, analyse and synthesise the information.  Consider asking your learner to explain their findings 
with “why” and “what if” questions that encourages them to understand physiologic concepts.  
Create hypothetical situations to extend the learning: “How would your management of C. difficile 
colitis change if this patient had IBD?”  Seek a deeper understanding of their knowledge and prevent 
premature closure by asking them to extend their differential diagnosis.  Consider using concept 
maps to create more complex and comprehensive links to other material.  
• Encourage all learners to teach in the clinical setting 
Teaching is a powerful learning tool.  While it is frequently assumed the most senior member of a 
clinical team will provide the teaching, this deprives other team members the opportunity to learn 
through teaching.  Thus, it is important to encourage the entire team to participate in teaching.  
Have all members of clinical teams teach about concepts they just learned in a lecture.  Start 
conferences with residents of different levels sharing topics they investigated the day before while 
caring for patients.  Begin daily rounds by asking the more junior members of the team to teach the 
group about take-home points from the day before.  Have the more senior members begin rounds 
by addressing any questions raised on rounds the day before.  
 
Conclusion 
Using cognitive learning theory in clinical settings can greatly enhance knowledge retention and 
application.  The principles of cognitive learning theory can easily be incorporated into a variety of 
clinical teaching settings, such as conferences, ward rounds, ambulatory clinics, and can involve all levels 
of learners, as demonstrated in Table 1.  Improving knowledge retention and enhancing the application 
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Table 1: Strategies to integrate cognitive learning theory into clinical teaching. 
CLT technique Teaching Setting 
Have learners identify 2-3 main learning points and 
2-3 questions at end of session (Retrieval Practice, 
Deliberate Practice/Self-Reflection) 
Ward rounds, small group sessions, ambulatory 
precepting 
At beginning of session, have learners revisit 2-3 
learning points from day or session prior (Retrieval 
Practice, Spaced Learning) 
Ward rounds, small group sessions 
Incorporate questions throughout session to 
reiterate and emphasise key learning points.  An 
audience-response system can be used for shorter 
questions (Retrieval Practice) 
Lectures, ward rounds, small group sessions, 
ambulatory precepting 
Periodically develop quizzes based on prior 
learning points and cases and re-circulate utilising 
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a common platform (Spaced Learning, 
Interleaving) 
Observe learners directly “in action” (procedure, 
performing an H&P, leading a family meeting, etc.) 
and provide clear & effective feedback (Deliberate 
Practice/Self-Reflection) 
Ward rounds, ambulatory precepting 
Divide learners into small groups during session, 
allowing tie to work through cases/question and 
teach ideas to larger group (Deliberate 
Practice/Self-Reflection) 
Small group sessions, lectures 
Utilise pre-tests to help learners identify gaps in 
their knowledge and stimulate curiosity 
(Generation) 
Lectures, ward rounds, small group sessions, 
ambulatory precepting 
Have learners review topics relevant to an 
upcoming case or talk (Generation) 
Lectures, ward rounds, small group sessions, 
ambulatory precepting 
Challenge learners to develop a deeper 
understanding by asking “why” and “what if” 
questions (Elaboration) 
Lectures, ward rounds, small group sessions, 
ambulatory precepting 
Encourage learners to link new findings or 
concepts in the present case to prior cases and 
topics & have them elaborate on concepts 
(Elaboration) 
Lectures, ward rounds, small group sessions, 
ambulatory precepting 
Encourage all learners to teach (Elaboration) Ward rounds, small group sessions, ambulatory 
precepting 
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